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SUMMARY PAGE 

THE PROBLEM 

From the military mission viewpoint, the amount of research effort to be expended 
on the solution of a given aviation medicine problem must be keyed to the operational 
cost of the problem. Therefore, a necessary first step in the development of a solution 
is the assimilation of data that define the magnitude of the problem. Though orientation- 
error accidents involving pilot disorientation and vertigo have been long recognized to 
exist, l itt le quantitative data are available to describe the actual incidence and cost 
of such accidents in Army aviation. 

FINDINGS 

To initiate the action necessary to establish the magnitude of the orientation-error 
problem in Army aviation, an interservice research program was organized under the 
joint sponsorship of the U. S. Army Aeromedlcal Research Laboratory, the U. S. Army 
Board for Aviation Accident Research, and the Naval Aerospace Medical Research Lab- 
oratory. The first step was the construction of an operational definition of an orientation- 
error accident. The assimilation of data pertaining to the incidence and cause of such 
accidents and their actual and relative costs in terms of fatalities, injuries, and aircraft 
damage was then set as the working objective of the program. Accordingly, the decision 
was made to implement a five-year Iongitudlnal study of all major and minor orlentatfan- 
error accidents involving Regular Army flight operations beginning with fiscal year 1967o 
Findings are being summarized on a flscal-year basis in three separate lines of reports: 
The first line is devoted to defining the over-all magnitude of the orientation-error prob- 
lem in all aircraft types; the second line to the presentation of similar incidence and cost 
data for accidents involving only the UH-1 aircraft, the predominant rotary wing aircraft 
in the Army inventory; and the third line to the description of the various causal factors 
found to be present in the major UH-1 orientation-error accidents. 

This specific report is the second in the series dealing with the over-all magnitude 
of the orlentatlon-error problem in all aircraft types. Incidence and cost data are pre- 
sented for all Regular Army major and minor orientation-error accldents detected in the 
search of the fiscal year 1968 accident files. Separate and totalized statistical data are 
provided for fixed wing and rotary wing aircraft as well as for accidents occurring in 
Vietnam and those occurring elsewhere. 

The findings in this report are not to be construed as an official Department of the 
Army position, unless so deslgnated by other authorlzed documents. 
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PROCEDURE 

A basic requirement for the commencement of  this study was a workable def ini t ion 
o f  the class of  accidents to be defined as involving orientat ion error. The reader is 
referred to previous reports (refs. 1-3) for a comprehensive def in i t ion and discussion of 
its rat ionale.  Brief ly, or ientat ion is considered to involve the correct determination 
of  the dynamic position and att i tude of  an aircraf t  ~n three-dimensional space. The key 
word here is dynamic, which implies that ful l  knowledge of  the motion as wel l  as static 
att i tude and position is required to def ine its instantaneous spatial or ientat ion.  Accord-"  
ingly,  a p i lot  is considered to have made an orientat ion error whenever his perception 
o f  the motion and att i tude of  his aircraft  differs from the true motion or al t i tude; i . e . ,  
the true or ientat ion of  the a i rcraf t .  An or ientat ion-error  accident is then defined as 
one that occurs as a result o f  an incorrect control or power action taken by a pi lot  (or 
a correct act ion not taken) due to his incorrect perception of  the true orientat ion of his 
a i rc ra f t .  

With this def in i t ion of  or ientat ion-error  accidents serving as a classif ication reference, 
an experienced classifier read al l  briefs in the USABAAR master accident f i les and selec- 
ted a l l  major and minor accidents of  this type occurring during fiscal year 1968. For 
redundancy, the entire accident f i les were also searched by sift ing the coded summaries 
that USABAAR prepares for each accident for a wide range of  indicator terms. 

The authors then reviewed the accident briefs independently for the purpose of  
establishing whether or not an or ientat lon-error  accident classif ication would result. In 
addi t ion,  the comprehensive master f i le  on each suspect accident was obtained and re- 
v iewed.  Whenever there was serious question as to the contribution of  or ientat ion error 
to the accident or where equal ly weighted al ternat ive causal factors were present, then 
the accident was not included in the classi f icat ion. The net ef fect of  this pol icy is to 
give a conservative estimate of  the magnitude of the or ientat ion-error  accident problem. 

RESULTS AND DISCUSSION 

The reader is referred to the first report (ref .  1) of  this series for details pertaining 
to the format selected to summarize the accident statistics on a year ly basis. Brief ly, 
the format is keyed to providing a cursory review o f  the incidence and costs of  aircraft  
accidents in general so as to place better perspective on the actual operat ional magni- 
tude of the or lentat ion-error  accident problem. To establish this background, the first 
section to fo l low is devoted to describing the over -a l l  cost of  a l l  Regular Army aircraft  
accidents, regardless of  type or location, that occurred during fiscal year 1968. In a 
second section, equivalent data in a nearly identical format are presented to separately 
ident i fy those accidents in the first section that were classified by USABAAR as involving 
one or more p i lo t -er ror  factors. Cost statistics pertaining to only or lentat ion-error  acc i -  
dents are then presented in a third section. By using these three sets of  data as independ- 
ent references, it then becomes possible to establish some quant i tat ive insight into the 
re lat ive,  as wel l  as actual ,  cost of  or ientat lon-error  accidents in Regular Army f l ight  
operations. Selected comparative relationships of  this type are presented in the last 
section o f  the report. 
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For-the reader's convenience in making a point-by-polnt comparison of fiscal year 
1968 statistics with those for other fiscal years of the study, the layout and numbering 
of tables and figures in this report follow identically those presented previously (refo I ) .  

ALL TYPES OF AIRCRAFT ACCIDENTS 

The data presented in this section describe the incidence and cost of all major and 
minor aircraft accidents involving al l  Regular Army flight operations during fiscal year 
1968. Separate data groupings are provided for accidents involving only fixed wing (FW) 
aircraft, only rotary wing (RW) aircraft, and their combined total° In addition, for each 
of these three statistical groupings, the data are divided into those accidents that occurred 
in Vietnam, those accidents that occurred elsewhere, and their combined total. Since 
the vast majority of the accidents that do not occur in Vietnam (VN) take place within 
the continental limits of the United States, the abbreviation US is arbltrarHy used to 
denote all accidents that do not occur in Vietnam. It should be realized then that the 
US data grouping wi l l  include a small number of accidents that may have occurred, for 
example, in Europe, Africa, or elsewhere. A second point to be stressed is that the VN 
data pertain strictly to accidents, not losses due to enemy actlon. 

In the interpretation of the accident statistics to follow, it becomes possible to com- 
pare ~ and RW accident incidence or VN and US accident incidence only when some 
common measures of aircraft utilization are selected as weighting factors° To establish 
such comparative references, percent aircraft inventory, total flying hours r and total 
aircraft landings are used as basic weighting data in this report. These data, as well as 
the incidence and cost statistics presented in this section, are summarized in Tables I 
through IVo Table I pertains to all accidents in all types of aircraft, Table II to only FW 
accidents, and Table III to only RW accidents° The ratio of the RW data in Table III to 
the FW data in Table II is summarized in Table IV. 

When the aircraft inventory data listed in Tables I through III are examined, two 
points become obvious. First, as listed in Table I, the average number of aircraft oper- 
ating out of VN during fiscal year 1968 was less than the number of aircraft operating 
out of US. In relative terms, 40.18 percent of the total inventory were stationed in VN 
as compared to 59.82 percent stationed in US, resulting in a VN/US inventory ratio of 
0.67 to 1 for all aircraft types. The second point, derived from Tables II and III, is 
that RW aircraft remained the predominant aircraft in the Regular Army inventory. Of 
the total number of aircraft, 78.85 percent were of the RW type and 21.15 percent of the 
FW type , thus resulting in a RW/k-~/ inventory ratio of 3.73 to 1. For both types of air- 
craft, the VN/US inventory ratio was less than unity; Joe., 0.45 to 1 for FW and 0.74 
to 1 for RW. Accordingly, in terms of average aircraft inventory, the majority of the 
aircraft operated in the US and the majority of the aircraft were of the RW type. 

A similar, though smaller, US predominance results when total aircraft flight hours 
are used as a weighting factor. These data are plotted in Figure 1A for both aircraft 
types and for both geographical references. The visual interpretation of this graph, as 
well as the majority of the remaining graphs in the report, is as follows: The group of 



TABLE I 

FISCAL YEAR 1968 DATA 

ALL ACCIDENT TYPES ALL AIRCRAFT 

U.S. VIETNAM ALL VN to US 
ACCIDENT INDEX 

ACCIDENTS ACCIDENTS ACCIDENTS RATIO 

Major Accidents 246 739 985 3.00 

M~nor Accidents 26 31 57 1.19 

Total Accidents 272 770 1,042 2.83 

i 59.82 40.18 100.0 0.67 Aircraft Inventory - Percent Total 

Total Flying Hours 

Total Landings 

Major Accldents per 100,000 Hours 

Minor Accidents per 100,000 Hours 

Total Accidents per 100,000 Hours 

Major Accidents per I00,000 Landings 

Minor Accidents per 100,000 Landings 

Total Accidents per 100~000 Landings 

Total Dollar Cost 

2,372r739 

9,105~321 

10.37 

.10 

.46 

2,751,623 

6,582,735 

26.86 

I .13 

27.98 

5,124,362 

15,688,056 

19.22 

1.11 

20.33 

1.16 

0.72 

2.59 

i .03 

2.44 

2.701 11.23 6.28 4.16 
[ i i 

0.29 L 0.47, 0.36, 1.62 

2.99 !!.70 6.64 3.91 

16,766~586 i 99,471,086 i 116,237,672 I 5.93 

Average Dollar Cost per Accident 61,642 129,183 I 111,552 2.10 
I I I I 

Total Fatalities 65 364 429 5.60 

0.47 

105 

13.64 

3.47 

885 

1.15 

0.24 

33 

114 

12.13 

1.97 

0.411 1.96 

138 3.18 

13.24 

3.11 

999 

0.96 

Average Fatallt~es per Accident 

Fatal Accldents - Number 

Fatal Accidents - Percent 

Average Fatalities per Fatal Ace[dent 

Total Injuries INonfatal} 

Average Injuries per Accident 0.42 

1.12 

1.76 

7.76 

2.74 
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ALL ACCIDENT TYPES 

TABLE II 

FISCAL YEAR 1968 DATA 

FIXED WING AIRCRAFT ONLY 

ACCIDENT INDEX 

Major Accidents 

Minor Accidents 

Total Accidents 

Aircraft Inventory - Percent Total 

Total Flying Hours 

Total Landings 

Major Accidents per 100,000 Hours 

Minor Accidents per 100,000 Hours 

Total Accidents per 100,000 Hours 

Major Accidents per 100,000 Landings 

Minor Accidents per 100,000 Landings 

Total Accidents per 100,000 Landings 

Total Dollar Cost 

Average Dollar Cost per Accident 

Total Fatalities 

Average Fatalities per Accident 

Fatal Accidents - Number 

Fatal Accidents - Percent 

Average Fatalities per Fatal Accldent 

Tota I Injuries (Non fata I) 

Average Injuries per Accldent 

U, S. 

ACCIDENTS 

VET NAM 

ACCIDENTS 

ALL 

ACCIDENTS 

VN to US 

RATIO 

53 86 139 1.62 

8 3 11 0.38 

61 89 150 1.46 

14.56 6.59 21.15 0.45 

497,306 512,464 1,009,770 1.03 

1,169,305 

10.66 

1.61 

12.27 

3,705,924 

60,753 

18 

4.53 

0.68 

387,514 

16.78 

0.59 

17.37 

22.19 

0.77 

22.97 

10,899,382 

122,465 

30 

0.34 

5.22 

1,556,819 

13.77 

I .09 

14.85 

8°93 

0.71 

9.64 

14,605,306 

97,369 

48 

0.32 0.30 

0.33 

1.57 

0.37 

1.42 

4.90 

1.13 

4.40 

2.94 

2.02 

1.67 

1.13 

8 13 21 1.62 

13.11 14.61 14.00 1.11 

17 

2.25 2.31 

42 

2.29 

59 

0.28 0.47 0.39 

1.03 

2.47 

1.68 



ALL ACCIDENT TYPES 

TABLE rll 

FISCAL YEAR 1968 DATA 

ROTARY WING AIRCRAFT ONLY 

ACCIDENT INDEX 

Major Accidents 

Minor Accidents 

U . S .  

ACCIDENTS 

193 

18 

VIET NAM 

ACCIDENTS 

653 

28 

ALL 

ACCIDENTS 

846 

46 

VN to US 

RATIO 

3,38 

I .56 

Total Accidents 211 681 892 3.23 
I i J J 

45.26 33.59 78.85 0.74 

lr875,433 

7,936,016 

2,239,159 

6,195,221 

29.16 

1.25 

Aircraft Inventor/-  Percent Total 

Total Flying Hours 

Total Landings 

Major Accidents per 100,000 Hours 

Minor Accidents per 100,000 Hours 

30.41 

4,114,592 

14,131,237 

20.56 

1.12 

21.68 

10.29 

0.96 

Total Accidents per 100,000 Hours 

Major Accldents per 100,000 Landlngs 

Minor Accldents per 100,000 Landings 

Total Accldents per 100,000 Landings 

Total Dollar Cost 

Average Dollar Cost per Accident 

11.25 

2.43 

1.19 

0.78 

2.83 

I .30 

2.70 

10.54 5.99 4.34 
I I I 

0.23 0.45 0.33 . 1.96 

6.31 2.66 10.99 

13,060,662 

61,899 

88,571,704 

130,061 

101,632,366 

113r938 

4.13 

6.78 

2.10 

Total Fatalities i 47 ~ 334 ~ 381 ~ 7.11 

I 
Average Fatalities per Accldent I 0.22 i 0.49 i 0.43 i 2.23 

i 

Fatal Accldents - Number 25 92 117 J 3.68 

13.12 

3.26 

940 

1.05 

11.85 

97 

1.88 

Fatal Accldents - Percent 

Average Fatalffles per Fatal Accident 

Total Injuries (Nonfatal) 

Average Injuries per Accident 0.46 

13.51 

3.63 

843 

1.24 

1,14 

1.93 

8.69 

2.70 
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ALL ACCIDENT TYPES 

ACCIDENT INDEX 

Maior Accidents 

Minor Accidents 

Total Accidents 

Aircraft Inventor), - Percent Total 

Total Flying Hours 

Total Landings 

Major Accidents per 100,000 Hours 

Minor Accidents per 100,000 Hours 

Total Accidents per 100,000 Hours 

Major Accidents per 100,000 Landings 

Minor Accldents per 100,000 Landings 

Total AccTdents per 100r000 Landings 

Total Dollar Cost 

Average Dollar Cost per Accident 

Total Fatalities 

Average Fatalitles per Accident 

Fatal Accidents - Number 

Fatal Accidents - Percent 

Average Fatalttles per Fatal Acc{dent 

Total Injuries (Nonfatal) 

Average Injuries per Accident 

TABLE IV 

FISCAL YEAR 1968 DATA 

U.S, 

ACCIDENTS 

3.64 

2.25 

3.46 

3.11 

3.77 

6.79 

0.97 

0.60 

0.92 

0.54 

0.34 

0.51 

3.52 

1.02 

2.61 

0.73 

3.12 

0.90 

0.84 

5.71 

I .64 

RATIO OF RW TO FW DATA 

VIET NAM ALL 

ACCIDENTS ACCIDENTS 

7.59 6.09 

9.33 4.18 

7.65 5.95 

5.10 3.73 

4.37 4,,07 

15.99 9.08 

1.74 1.49 

2.12 1.03 

1.75 1.46 

0.47 0.67 

0.58 0.46 

0.48 0.65 

8.13 6.96 

1.06 1.17 

11.13 7.94 

1.44 1.34 

7.08 5.57 

0.92 0.94 

1.57 1.43 

20.07 15.93 

2.64 2.69 
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three bars drawn at the left in Figure 1A pertain to the total flying hours of all FW air- 
craft. Within this three-bar group, the right-hand bar, marked VN, plots the total 
number of FW hours flown in Vietnam; the leR-hand bar, marked US, plots the total 
number of hours flown elsewhere (primarily in the United States); and the central bar of 
this group, marked ALL, is a plot of the direct sum of the adjacent VN and US data° The 
interpretation of the three-bar group drawn at the right in Figure 1A follows identically 
except that total hours of RW aircraft are involved. Similarly, the three-bar group at 
the center of the figure describes the total hours of both types of aircraft, with the 
depicted data representing the direct sum of the adjacent FW and RW data. 

The data of Figure 1A and Table I thus show that Army aircraft were flown a total 
of 5,124,362 hours during fiscal year 1968 of which 2,751,623 hours were flown in VN 
and 2,372,739 hours elsewhere. This results in a VN/US total hours ratio of 1.16 to 1, 
indicating approximately equal usage in each location° The total hours data of Tables II 
and III show that the VN/US total hours ratio was 1.03 to 1 for FW aircraft and 1.19 to 
1 for RW aircraft. It should be observed also that the total hours flown in RW aircraft 
considerably exceeded those flown in FWaircrafto That is, the over-all RW/FW total 
hours ratio was 4.07 to 1 (see Table IV). 

Weightlng-factor data with total a~rcraft landings as reference are plotted in 
Figure lB. In terms of landings, the utilization of both FW and RW aircraft was greater 
in the US; i °e. ,  the VN/US total landlr~s ;atlo was 0.33 to 1 for FW aircraft and 0.78 
f n  I Fn r  R W  n ~ r r r n f ' f ,  A¢  w<~ IN h ~  ~ v n ~ -  ~ LJ~:@ fO f l ~  . . . . . . . . .  , ~ - ,  , , , v , , , k , , ¢  , , v p  m i s s i o n  

of helicopters, the total landings of RW aircraft exceeded those of FW aircraft, with 
the over-all RW/FW landing ratio being 9.08 to 1. 

With these background data as reference, it becomes possible to make a weighted 
interpretation of the raw accident data presented in Tables I through IV. Selected 
excerpts from these data are plotted in Figures 2 and 3. The numerical incidence of all 
major and minor aircraft accidents, regardless of type or causal factor, is plotted in 
Figure 2o The cost of these accidents as measured by the number of fatal accidents, 
number of fatalities, number of nonfatal iniuries , and aircraft dollar damage is outlined 
in Figures 3A through 3D, respectively. 

In terms of the over-all aircraft accident problem, these data show that during fiscal 
year 1968, there wereatota l  of 1,042accldents, 138 of which were fatal; there resulted 
429 fatalities, 999 nonfatal injuries, and a total aircraft damage cost of $116,237,672o 
The FW aircraft contribution to these totals was 150 accidents (21 of which were fatal), 
resulting in 48 fatalities, 59 nonfatal injuries, and a total aircraft damage cost of 
$14,605,306. The RW data show 892 accidents (I 17 of which were fatal), resulting in 
381 fatalities, 940 nonfatal injuries, and a total aircraft damage cost of $101,632,366. 
For FW aircraft, the incidence of accidents in VN was 1.46 times the incidence else- 
where; for RW aircraft, the VN incidence was 3.23 times the incidence elsewhere. 

A higher accident incidence was not the only consequence of VN operations. As 
shown in Figure 3, the relative cost of VN accidents in terms of personnel and aircraft 
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Figure 1 

Tota] flying hours (A / and total landings (B) by akcraft type and location during fiscal year 1968. In 
A, the three bars at the left pertaln to Fixed wing (FW) aircraft, with the VN bar indicaHng total FW 
hours flown in Vietnam; the US bar, total hours Flown elsewhere (primarily in the Unffed States); and 
the ALL bar, the sum oF the adjacent VN/US data. The layout of the three bars at the extreme rlght 
is identical, but pertains to rotary wing (RW) aircraft hours. The three central bars summarize the FW 
and RW data and represent total hours of a!l aircraft types. Total RW hours were 4.07 times the total 
FW hours while total RW landlngs were 9.08 times the total FW landTngs. The hours flown Tn VN and 
US were approximately the same for both alrcraft types. More landings were made in the US, however, 
parHcularly in the case of FW aircraft. 
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Al l  Accldent Types: Total number of major and minor aTrcraft accidents in all types that occurred in 
Regular Army flight operatlons during fiscal year 1968. Total number of FW eccldents is shown by 
the center bar at the left, with the adjacent VN and US bars indicating IocatTon of the accidents. 
Data For RW accTdents are at the extreme rTght~ wlth total accidents of both aircraft types summarized 
in the center. The VN data presented throughout this report perta;n to aircraft accldenfs, not losses 
dueto enemy action, that occurred in V~etnam. Considering all aircraft, the TncldenceoFaccldents 
in VN was 2.83 times greater than the incidence elsewhere. 
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Figure 3 

AIJ Accident Types: Total number of fatal accidents (A), total number of fatalities (B), total number 
of nonfatal injuries (C), and total dollar cost of resulting aircraft damage (D) for both RW and FW air- 
craft and for both VN and US locations. In alJ cases t the greatest loss occurred in VN.  
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Figure 4 

Al l  AccTdent Types: NormalTzed incidence data showing average number of accidents per 100,000 
flying hours (A) and average number of accidents per 100,000 landings (B). For all FW aircraft, the 
rates were 14o85 and 9°64 accidents per 100,000 hours and per 100,000 landings, respectively. 
For all RW aircraft, the rates were 21.68 and 6.31 accidents per 100,000 hours and per 100,000 
landTngs, respectlve]y. In all cases, the accident rates were greatest in VN.  
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Figure 5 

Al l  Accident Types: Normalized rat~o of accTdents occurring in VN to accidents occurring in US 
based on equal flying hours (A) and equal landings (B) for both types of aircraft. Based on equal 
hours, the accident rates in VN For FW and RW aircraft were 1.42 and 2.70 times greater, respec- 
t ively,  than the US rates. Based on equal landings, the accident rates ~n VN for FW and RW air-  
craft were 4.40 and 4.13 times greater, respectively, than the US rates. 
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A l l  Accident Types: Normalized ratio of  accidents accurrTng in RW aircraft to accidents occurring 
~n FW aircraft based on equal f lying hours (A) and equal landings (B) for both locations. When 
equal hours served as a reference (A)r the probab~llty of an accident occurring Tn the US was about 
the same for both a~rcraft types. In V N ,  the RW accident rate was almost 1 3 5  times greater than 
the FW accident rate. When equal landings were used as a reference (B) the probabil ity of an 
accident occurring ~n a RW a~rcraft was less than that for FW aircraf t .  Th~s ratio Ts about the same 
whether the accident occurred in VN  or elsewhere. 

14 



damage exceeded that of US accidents by a considerable amount o That is~ for accidents 
involving al l  types of aircraft, there were 3.18 times as many fatal accidents in VN as 
there were elsewhere~ 5.60 times as many fatalit ies, and 7.76 times as many nonfatal 
injuries° In addltion~ the average dollar cost of  a V'N accident was 2.10 times greater 
than the average cost of a US accident. In terms of the total dollar cost of  VN accl- 
dents~ the Table I data show that it was 5.93 times greater than the cost of all accidents 
occurring elsewhere. 

To faci l i tate the comparison of these fiscal year 1968 data with accident incidence 
data presented for the other years of the study, the data sets in Figure 2 have been nor- 
malized relative to the total number of flying hours flown by each type of aircraft in 
both locales and plotted in Figure 4A as the average number of accidents occurring every 
100,000 hours. The same normalization with total landings as reference was accomplished 
for Figure 4B which shows the accident rate for every 100,000 landings° The extent to 
which the VN accident rate exceeded that occurring elsewhere is shown in Figures 5A 
and 5B, which plot the VN/US accident ratio for the different types of aircraft with 
equal flying hours and equal landings, respect|vely~ as weighting factors. When an 
equal number of flying hours was used as reference, the incidence of accidents in VN 
was 1.42 times greater than the incidence in US for FW aircraft, 2.70 times greater for 
RW aircraft, and 2.44 times greater for their combined total. For the equal landings 
data of Figure 5B, the VN/US accident ratlo climbed to 4.40 to 1 for FW alrcraft~ 4.13 
to 1 for RW aircraft, and 3.91 to 1 for their total. Thus, without exception, these data 
show that accident incidence was greater in VN.  These fiscal year 1968 findings are 
in dlrect support of the fiscal year 1967 data with regard to establishing the significantly 
greater accident hazard and accident cost associated with the stresses of a combat- 
oriented environment° 

To show the relatlonshlp between accident incidence in RW aircraft and that in FW 
alrcraft, ratio of  the RW to k-W accident rate data presented in Figure 5 is plotted for 
the two locations in Figure 6. These data are also listed in Table IV. In Figure 6A, the 
RW/FW accident ratio of 0.92 to 1 for accidents occurring in the US indicates that the 
hazard here was about equal for both aircraft types. In VN, however, the incldence of 
accldents in RW alrcraft was about 1.75 times greater than that in FW aircraft with 
equal flying hours as reference. However, when equal landings were used as reference, 
as is done in Figure 6B, these data showed a RW/FW accldent ratio much less than unity, 
indicating a higher incidence for ~ accidents. It may also be observed from the data 
of Figure 6B that the RW/FW accident ratio was about the same for accidents occurring 
in VN as for those occurring elsewhere. 

PILOT-ERROR ACC IDENTS 

In this section, incidence and cost data are presented for al l  accldents that were 
classified by USABAAR as involving one or more pilot-error causal factors. It should 
be observed that this class|flcation does not imply that pilot error was the only, or even 
the prlmary~ acc|dent causal factor. That is, this grouping includes al l  accidents 
involving o n e  or more pilot errors even though, for example~ material failure, 
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TABLE V 
FISCAL YEAR 1968 DATA 

PILOT-ERROR ACCIDENTS ONLY ALL AIRCRAFT 
I U,S. I VIET NAM ALL VNta US 

ACCIDENT INDEX ACCIDENTS ACCIDENTS ACCIDENTS RATIO 

Major Accidents 178 489 667 2.75 

Minor Accidents 14 21 35 1.50 

Tota I Accidents 192 510 702 2.66 

Total Dollar Cost 11,057,468 60,465,236 171,522,704 5.47 

Average Dollar Cost per Accident 57,591 118,559 101,884 2.06 ( 

Total Fatalities 28 204 i 232 7.29 l 

i 
Average Fatalities per Accident 0.15 0.40 0.33 2.67 

Fatal Accidents - Number 14 65 I 79 4.64 
i 

Fatal Accidents - Percent 7.29 12.751 11.25 1.75 

Average Fatalitles per Fatal Accident 

Total injuries (Nonfatal) 

Average Injuries per Accident (Nonfatal) 

2.00 

86 

0.45 

3114 t 

579 

1.141 

2.94 

665 

0.95 

1.57 

6.73 

2.53 

J 

PILOT-ERROR ACCIDENTS ONLY 

TABLE VI 
FISCAL YEAR 1968 DATA 

FIXED WING AIRCRAFT 

ACCIDENT INDEX 

Major Accidents 

Minor Accidents 

Total Accidents 

Total Dollar Cost 

Average Dollar Cost per Accident 

Total Fatalities 

Average Fatal[tles per Accident 

Fatal Accidents - Number 

Fatal Accidents - Percent 

Average FataJR]es per Fatal Acddent 

Total Injuries (Nonfatal) 

Average Injuries per Accident (Nonfatal) 

U , S °  

ACCIDENTS 

41 

3 

44 

3,147,652 

71,538 

11 

0.25 

6 

13.64 

1.83 

15 

0.34 

VIET NAM 
ACCIDENTS 

64 

67 

5,813,226 

86,765 

19 

0 . 2 8  

11.94 

2.38 

31.45 

ALL 
ACCIDENTS 

105 

111 

8,960,878 

80,729 

30 

0 . 2 7  

14 

12.61 

2.14 

45 

0.41 

VN to US 
RATIO 

1.56 

1.00 

1.52 

1.85 

] .21 

I .73 

1.12 

l .33 

0.88 

1.30 

2.00 

1.32 
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PILOT-ERROR ACCIDENTS ONLY 

ACCIDENT INDEX 

Major Accidents 

Minor Accidents 

Total Accidents 

Total Dollar Cost 

Average Dollar Cost per Accident 

Total Fatalities 

Average Fatalities per Accident 

Fatal Accidents - Number 

Fatal Accidents - Percent 

Average Fatalities per Fatal Accident 

Total Injuries (Nonfatal) 

Average Injuries per Accident(Nonfatal) 

TABLE VII 
FISCAL YEAR 1968 DATA 

U . S .  

ACCIDENTS 

137 

11 

148 

7,909,816 

53,445 

17 

0.11 

ROTARY WING AIRCRAFT 
VIET NAM 
ACCIDENTS 

71 

425 

18 

443 

54,652,010 

123,368 

185 

0.42 

8 57 

5.41 12.87 

2.13 

0.48 

3.25 

549 

1 . 2 4  

ALL ' VN to US 
ACCIDENTS RATIO 

L 

562 3.10 

i 
29 1 1.64 

[ 
I 

591 I 2.99 

62,561,826 I 6.91 

l 
105,858 2.31 

202 i 10.88 

0.34 ! 3.82 

65 ! 7.13 

11.001 2.38 

3.111 1.53 

620 i 7.73 

I 
1.051 2.58 

PILOT-ERROR ACCIDENTS ONLY 

TABLE VIII 
FISCAL YEAR 1968 DATA 

RATIO OF RW TO FW DATA 
U.S. VIET NAM ACCIDENT INDEX ACCIDENTS ACCIDENTS 

Major Accidents 3.34 6.64 5.35 

Minor Accidents 3.67 6.00 4.83 

Total Accidents 3.36 6.61 5.32 

Total Dollar Cost 2.51 9.40 6.98 

Average Dollar Cost per Accident 0.75 1.42 1.31 

Total Fatalities 1.55 9.74 6.73 

Average Fatalities per Accident 0.44 1.50 1.26 

Fatal Accidents - Number 1.33 7.13 4.64 

Fatal Accidents - Percent 0.40 1.08 0.87 

Average Fatalities per Fatal Accident 1.16 1.37 1.45 

Total In jur ies (Nonfatal) 4.73 18.30 I 13.78 

Average Injuries per Accident (Nonfatal) 1 .41  

17 

2.76 

ALL 
ACCIDENTS 

2.56 



FY68 PILOT-ERROR ACCIDENTS ONLY 

800, 

600. 

Z 

400 

I=Q 

~E 

Z 

200 

INCIDENCE OF MAJOR AND MINOR 
ACCIDENTS 

7 

0 

FW ALL RW 
AIRCRAFT AIRCRAFT AIRCRAFT 

Figure 7 

Pilot-Error Accident Types: Total number of major and minor accidents that were classified by 
USABAAR as involving one or more pilot-error factors. As with the F~gure 2 "All Accident Type" 
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considerably exceeded those occurring elsewhere. However~ for FW aircraft, the number of pi lot- 
error accidents that occurred in VN only sllghtiy exceeded those that occurred in US. Considering 
all aircraft, the VN incidence was 2.66 times greater than the US ~nc~dence. 
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Figure 8 

Pilot-Error Accident Types: Total number of fatal accidents (A), total number of fatalities (B), total 
number of nonfatal injuries (C), and total dollar cost of resulting aircraft damage (D) far both air- 
craft types and for both locations. The VN costs, in all cases, were greater. 
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Pilot-Error Accident Types: Normalized incidence data showing average number of pilot-error acci-  
dents per 100,000 flying hours (A) and average number of pilot-error accidents per 100,000 landlngs 
iB). These rare data are intended only asa fiscal year 1968 basel|he reference For comparison with 
similar data calculated for other fiscal years of the longitudinal study. For FW aircraft, the over-all  
rates were 10.99 and 7.13 accidents per 100,000 hours and per 100,000 landings, respectively. For 
RW aircraft, the over-al l  rates were 14.36 and 4.18 accidents per 100,000 hours and per 100,000 
landings, respectively. 
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maintenance shortcomings, or poor faci l i t ies may also have contributed to the cause o f  
the accident .  A further point,  by def in i t ion,  is that these p i lo t -er ror  accidents are a 
subgroup of  the a l l -acc lden t  statistics discussed in the previous section. 

Incidence and cost data for these fiscal year 1968 p i lo t -er ror  accidents are presented 
in Tables V through VII I ,  with the Table V data pertaining to accidents in a l l  types of  
a i rcraf t ,  the Table VI data to only FW accident,  the Table VII  data to only RW accidents, 
and the Table VIII  data describing the rat io o f  the RW to FW data presented in Tables VII 
and VI ,  respect ively.  Selected incidence and cost data are depicted in Figures 7 and 8. 
Normal ized accident rate data, based on the total hours and total landings data of  
Figure 1 are plotted in Figure 9. These rate data, as with the rate data o f  Figure 4, are 
intended primari ly as a baseline reference for comparison with similar data presented 
for other fiscal years of  the study. 

The incidence data of  Figure 7 show that there were a total o f  702 major and minor 
accidents involving pi lot  error; o f  this tota l ,  79 were fatal accidents. The over -a l l  cost 
was 232 fatal i t ies t 665 nonfatal injuries, and $71,522,704 aircraf t  damage. The FW 
contr ibution to these totals was 111 accidents (14 o f  which were fatal ) ,  resulting in 30 
fata l i t ies,  45 nonfatal injuries, and $8,960,878 aircraf t  damage° For RW aircraf t ,  
there were 591 accidents (65 o f  which were fatal ) ,  resulting in 202 fatal i t ies,  620 non- 
fatal injuries, and $62,561,826 alrcraf t  damage. The VN/US accident incidence rat io 
was 1.52 to 1 for FW aircraf t  and 2.99 to 1 for RW ai rcraf t .  

As with the a l l -acc iden t  data, the cost of  RW p i lo t -er ror  accidents that occurred 
in V N  was also considerable. As shown in Table VII and Figure 8, there were 7.13 
times more fatal RW accidents in V N  as there were elsewhere; there were also 10.88 
times more fatal i t ies and 7.73 times more nonfatal injuries. Furthermore, the average 
cost in dollars damage resulting from a V N  accident was 2.31 times greater than the 
average cost of  a US accident .  In terms of  total cost in dollars damage~ the cost in V N  
was 6.91 times more than the cost in US. It should be observed in Figure 8, however, 
that the corresponding VN/US cost ratios for F'W p i lo t -er ror  accidents were lower° 

The p i lo t -er ror  accident rate data presented in Figure 9 also establish the higher 
cost o f  V N  operations. For FW aircraf t  the over -a l l  accident rates were 10.99 and 7.13 
accidents per 100,000 hours and per 100,000 landings, respecltvely.  The V N  rate was 
1.48 times the US rate based on hours and 4.60 times the US rate based on landings~ 
For RW aircraf t  the over -a l l  p i lo t -error  accident rates were 14.36 and 4.18 accidents 
per 100,000 hours and per 100,000 landings, respect ively.  The V N  rate was 2.51 
times the US rate based on hours and 3.84 times the US rate based on landings. 

ORIENTATION-ERROR ACCIDENTS ONLY 

This section summarizes the incidence and cost o f  o i l  or lentat lon-error  type acc i -  
dents detected in our review o f  the USABAAR accident f i les.  As detai led with selected 
qual i f icat ions in the procedure section of  this report, this listing includes al l  accidents 
arising from an incorrect control or power action taken by a pi lot  due to his incorrect 
perception of  the true motion or att i tude o f  his a i rc ra f t .  The reader should recognize 
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that the orientation-error accidents discussed herein are a subgroup of the pi lot-error 
accident statistics presented in the previous section. 

The main elements of the orlentatlon-error statistics are summarized in Tables IX 
through XII, with the Table IX data pertaining to accidents in al l  types of aircraft1 the 
Table X data to only FW accidents, the Table XI data to only RW accidents, and the 
Table XII data describing the ratio of the RW to F'W data presented in Tables XI and X, 
respectively. The pertinent incidence and cost data are outlined in Figures 10 and 11. 
Normalized accident rate data for these accidents are presented in" Figure 12 for com- 
parison of incidence in other fiscal years of the longitudinal study° 

These data show that there were a total of 75 major and minor orientation-error 
accidents (26 of which were fatal), resulting in 91 fatalit ies, 75 nonfatal injuries, and 
an aircraft damage cost of  $12,381,805. The F W contribution was relatively small with 
no minor accidents and 9 major accidents occurring; the over-al l  cost here was 5 fatal 
accidents, 11 fatalit ies, 5 nonfatal injuries, and a total dollar damage of $3,304,740. 
It is obvious that with such a low incidence (n) for fiscal year 1968 FW orientation-error 
accidents, conclusions to be drawn as to RwZ'Fw or US/VN accident incidence and cost 
must await the acquisition of further FW data in this longitudinal study. For RW aircraft, 
there were a total of 66 major and minor orientation-error accidents (21 of which were 
fatal), resulting in 80 fatalit ies, 70 nonfatal injuries, and a total of $9,077,065 aircraft 
damage° Thus the majority of the orlentation-error accidents involving Regular Army 
aircraf~ occurred in RW aircraft ~n~hat fiscal year. A~ indicated by the RVY data, the 
incidence and cost of accidents occurring in VN were both considerably greater than for 
accidents occurring elsewhere. This is particularly noticeable in the 4.25 to 1 VN/US 
fatal accident ratio, the 9.00 to 1 VN/US total fatal i ty ratio, the 6.78 to 1 VN/US 
total injury ratio, and the 8.07 to 1 VN/US total dollar cost ratio. 

The rate data in Figure 12 indicate that for FW aircraft, the over-al l  accident rates 
were 0.89 and 0.58 accidents per 100,000 hours and per 100,000 landings, respectively. 
For RW aircraft, the over-al l  rates were 1.60 and 0.47 accidents per 100,000 hours and 
per 100,000 landings, respectively. 

COMPARATIVE INCIDENCE AND COST OF ORIENTATION-ERROR ACCIDENTS 

The arrangement of the data presented in the previous sections was selected to 
differentiate the actual incidence and cost of al l  accidents, pi lot-error accidents, and 
orientation-error accidents. In this section, selected incidence and cost data are ex- 
pressed in percentage figures, with the objective of gaining some insight into the rela- 
tive contribution of orientation-error accidents to the over-al l  accident problem. 

In Figure 13 the percent incidence of fatal accidents is described for all accident 
types, pi lot-error accident types I and orientation-error accident types. The Figure 13A 
data show that for FW aircraft, 14.00 percent of al l  FW accidents, regardless of acci- 
dent cause or type, were fatal, with the incidence in VN being about 1.11 times greater 
than that in the US. The RW data show that 13o12 percent of al l  RW accidents were fatal, 
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TABLE IX 
FISCAL YEAR 1968 DATA 

ORIENTATION-ERROR ACCIDENTS ONLY ALL AIRCRAFT 
U.S. VIET NAM ALL V N t o  US 

ACCIDENT INDEX ACCIDENTS , ACCIDENTS ACCIDENTS . RATIO 

Major Accidents 12 63 75 5.25 

Minor Accidents 0 0 0 - - -  

Total Accidents 12 63 75 5.25 

Total Dollar Cost 1,136,477 . 11,245,328 , 12,381,805 9.89 

Average Dollar Cost per Accident 94,706 178,497 165,091 1.88 

Total Fatalities 13 78 91 6.00 

Average Fatalities per Accident 

Fatal Accidents - Number 

Fatal Accidents - Percent 

Average Fatalities per Fatal Accident 

Total Injurles (Nonfatal) 

Average Injuries per Accldent (Nonfatal) 

1.08 

5 

41.67 

2.60 

1.24 

21 

33,33 

3.71 

1 .2  

26 

34.62 

3.5C 

1.15 

4.20 

0.79 

1.43 

9 66 75 7.33 

0.75 1.05 1.00 1.40 

TABLE X 
FISCAL YEAR 1968 DATA 

ORIENTATION-ERROR ACCIDENTS ONLY FIXED WING AIRCRAFT 
U.S. V I E T N A M  ALL V N t o  US ACCIDENT INDEX 

ACCIDENTS ACCIDENTS ACCIDENTS RATIO 
i i 

Accidents ] 2 7 9 3.50 Major 

Minor Accidents 0 0 0 - - -  

Total Accidents 2 7 9 3.50 

Total Dollar Cost 135,572 3,169, 168 3,304,740 23.38 

I ! i 

Average Dollar Cost per Accident ] 67,786 452,738 367, 193 i 6.68 

Total Fatalities 5 6 11 1.20 

Average Fatalities per Accident 2.50 0.86 1.22 0.34 

Total Injuries (Nonfatal) 

Average [niurles per Accident (Nonfatal) 0.71 

0 5 5 - - -  

0.56 
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Fatal Accidents - Number 1 4 5 4.00 

Fatal Accldents - Percent 50.00. 57.14. 55.56 . 1.14 

Average Fatalities per Fatal Accident 5.00 1.50 2.2C 0.30 



TABLE XI 
FISCAL YEAR 1968 DATA 

ORIENTATION-ERROR ACCIDENTS ONLY 
U°S,  

ACCIDENTS 
ACCIDENT INDEX 

Major Accidents 10 56 

M~nor Accidents 0 0 

Total Accidents 10 56 

Total Dollar Cost 1,000,905 8,076,160 

Average Dollar Cost per Accident 100,090 144,217 

Total Fatalities 8 72 

VIET NAM 
ACCIDENTS 

Average Fatalities per Accident 0.B0 1.29 

Fatal Accidents - Number 4 17 

Fatal Accidents - Percent 40.00 30.36 

Average Fatalities per Fatal Accldent 2.00 4.24 

Total Injuries (Nonfatal) 9 61 

0.90 

ROTARY WING AIRCRAFT 

Average Injuries per Accident (Nonfatal) 1.09 

ALL VN to US 
ACCIDENTS RATIO 

66 5.60 

0 - - -  

66 5.60 

9,077,065 8.07 

137,531 1.44 

80 9.00 

1.21 1.61 

21 4.25 

31.82 0.76 

3.81 2.12 

70 6.78 

1.06 1.21 

TABLE XII 
FISCAL YEAR 1968 DATA 

ORIENTATION-ERROR ACCIDENTS ONLY RATIO OF RW TO FW DATA 

ACCIDENT INDEX U . S .  

ACCIDENTS 
VIET NAM 
ACCIDENTS 

ALL 
ACCIDENTS 

Major Accidents 5.00 8.00 7.33 

Minor Accidents . . . . . . . . .  

Total Accidents 5.00 8.00 7.33 

Total Dollar Cost 7.38 2.55 2.75 

Average Dollar Cost per Accident 1.48 0.32 0.37 

Total Fatalities 1.60 12.00 7.27 

Average Fatalltles per Accident 

Fatal Accldents - Number 

1.50 0.32 0.99 

4.00 4.25 4.20 

Fatal Accidents - Percent 0.80 0.53 0.57 

Average Fatalities per Fatal Accident 

Total Injuries (Nonfatal) 

Average Injuries per Accident (Nonfatal) 

0.40 2.83 1.73 

12.20 14.00 

1.54 I .89 
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F Y 6 8  ORIENTATION-ERROR ACCIDENTS ONLY 
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Figure 10 

OrientaHon-Error Accident Types: Total number of major and minor orientation-error accidents 
located Tn the search of the USABAAR master accident files for fiscal year 1968. Conslderlng all 
aircraft, the incidence oF orlentatlon-error accidents in VN was 5.25 times the incidence of 
s~mflar accidents elsewhere. 
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Figure 11 

Orlentafion-Error Accident Types: Total number of fatal accidents (A), total number of fatalities 
(B), total number of nonfatal injurles (C), and total dollar cost oF resulHng aircraft damage (D~ for 
both aircraft types and For both Iocatlons. 
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Figure 12 

Orientatlon-ErrorAccldent Types: Normalized incldence data showlng average number of orlentation- 
error accidents per 100,000 flying hours (A), and per 100,000 landings (B). These rate data are 
intended only as a fiscal year 1968 baseline reference for comparison with similar data calculated for 
other fiscal years of the Iongltudlnal study. For all aircraft types, the over-all rates were 1.46 and 
0.48 orlentatlon-error accidents per 100,000 hours and per 100,000 landings, respectively. 
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with the VN incidence 1.14 times greater than the US incidence. In effect, considering 
al l  accidents', l i t t le difference existed in the percent incidence of fatal accldents rela- 
tive to location for either type of aircraft.  Considering both aircraft types together, the 
totalized data of Figure 13A show that 13.24 percent of al l  accidents were fatal° 

When one evaluates only those accidents of the above group that involved pilot 
error, the relative incidence of fatal accidents is slightly less, as indicated in Figure 13B. 
Here, the fatal accident incidence was 12.61 percent for FW aircraft, 11.00 percent 
for RW aircraft, and 11.25 percent for the combined sum of FW and RW pilot-error acck 
dents. The VN/US fatal accident percent incidence ratio for RW aircraft was 2.38 to 1 
as compared to only a 0.88 to 1 ratio for FW aircraft. A comparison of Figure 13A and 
13B would indicate that during fiscal year 1968, the probability of a fatal accident 
occurring when pilot error was involved was slightly less than the probability of a fatal 
acc;dent occurring when pilot error was not involved. 

For orientation-error accidents, however, the probability of a fatal accident was 
much higher, as shown in Figure 13C. Again, the reader is cautioned to remember the 
low incidence of FW accidents for this period. The total number of FW accidents, n-9,  
of  which f ive were fatal, accounts for the 56 percent fatal accident incidence data of 
this f igure. Thus for fiscal year 1968, the relative incidence and cost of orientation- 
error accidents derived predominantly from RW accidents. In the remaining orientation- 
error figures then, the "Al l  Aircraft" data wi l l ,  in essence, be identical to the "RW 
Aircraft" data. The percent incidence of fatal accidents when orientation error was 
involved was 33.33 percent in VN and 41.67 percent in US. 

Similar comparisons for the three classes of accidents are made in Figure 14 for the 
average number of fatalities per fatal accident. Again, for all aircraft, the cost of 
pi lot-error accident types was slightly less than the cost of al l  accident types. However, 
for orientation-error accidents the average number of fatalit ies per fatal accident was 
sl ight ly  g r ea~ r  than that of ,he all a c c l d ~  types. The ~ame format ~+~sed tn ,Jgur~ ~ 
which depicts the average number of nonfatal injuries that occurred per accident. The 
injury cost for aH aircraft types was approximately the same for al l  three accident classi- 
ficatlons. However, in terms of the average dollar cost data presented in Figure 16, 
orientatlon-error accidents resulted in the greatest loss. 

Figures 17 through 20 illustrate the relative contribution of orlentation-error acci- 
dents in al l  aircraft types to selected incidence and cost data as a given percentage of 
corresponding statistics for both "all accident types" and "pi lot-error accident types." 
In Figure 17, orientation-error accidents can be seen to represent 7.20 percent of all 
accidents that occurred during fiscal year 1968 and 10.68 percent of all pi lot-error acci- 
dents. When one considers the number of fatal accidents that occurred in the two acci- 
dent groups, as is done in Figure 18, orlentation-error fatal accidents represent 18.84 
percent of al l  fatal accidents and 32.91 percent of al l  fatal pi lot-error accidents. In 
terms of fatalit ies, orlentatlon-error accidents resulted in 21.21 percent of the total 
number and in 39.22 percent of those occurring in pilot-error accidents, as indicated 
in Figure 19. Lastly, orientatlon-error accidents accounted for 10.65 percent of the 
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FTgure 13 

Comparative incidence of Fatal accidents expressed as the percent of the total number of accidents 
w~th~n the "All  Accident Type" (A), "Pilot-Error Accident Type" (B), and "OHentation-Error Accident 
Type" (C) class~ficaHons that resulted in one or more fatalities. Note that orientation-error accidents 
had a significantly higher percentage of fatal accidents. 
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Figure 14 

Average number of fataHtTes per Fatal accident occurring wTth~n the "All Accident Type" (A), 
"PHot-Error Accident Type" (B), and "Orlentatlon-Error Accident Type" (C) classifications, 
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Figure 15 

Average number of nonfatal injuries per accident occurring w~fhin the "All Accident Type" (A), 
"Pilot-Error Accident Type" (B), and "Orlentation-Error Accident Type" (C) classifications. 

31 



FYBR ALL ACCIOENT Typ[s 

250 

20O 

i 150 

lO0 r 

0 

FW 
16 A AIRCRAFt AIRCRAFT 

AVERAGE $ COST 
PER ACCIDENT 

I 

ALL EW 
AIRCRAFT 

F 

2DO 

150 

100 1 

RI 
FW 

'16 B A~RCRAfT 

PILOT ERROR ACCIDENTS DNL¥ 

AVERAGE $ COST 
PER ACCIDENT 

~T 

r 
ALL RW 

~IRCRAFT AIR,RAFT 

FYGR ORIENIAIION (RRGR ACCIDENTS ONLY 

AVERAGE $ COST 
PER ACCIDENT 

~4~.758 O0 

:ALL: ' 

FW ALL 
AIRCRAF1 AIRCRAFT 

RW 
16 C AmCeRFT 

Figure 16 

Average aircraft dollar damage per accident occurring w~fh~n the "All Accident Type" (A), 
"Pilot-Error Accident Type" (B), and "Orlentatlon-Error Accident Type" (C) classificatlons. 
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Figure 17 

Percent contribution of all or~entaHon-error accidents to the total number of accidents occurring 
within the "AI] Accident Type" and the "Pilot-Error Accident Type" classlflcatTons. Considering 
all types of aircraft, orientatlon-error accidents accounted for 7.20 percent of all accTdents and 
10.68 percent oF all pilot-error accldents~ 
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Figure 18 

Percent contribution of all Fatal orientation-error accidents to the total number of Fatal accidents 
occurring within the "All Accident Type" and the "Pilot-Error Accident Type" class~flcatlonSo 
Orlentat~on-error accidents accounted for 18.84 percent of all fatal accidents and 32.91 percent 
of all fatal pi[ot-error accidents. 
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Figure 19 

Percent contribution of all orlentation-error accident fatalities to the total number of fataliHes 
occurring within the "All Acc;dent Type" and the "Pilot-Error Accident Type" classlf'icatlons. 
Orlentatlon-error accidents accounted for 21,21 percent of the total number of fata[it;es and 
39,22 percent of the fatalities due to plJot-error accidents. 
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Figure 20 

Percent contribution of the dollar cost of all orientatlon-error accidents to the total cost of all acci-  
dents occurring within the "All Accident Type" and "Pilot-Error Accident Type" classifications. 
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total dollar cost of all accidents and 17.31 percent of the total dollar cost of all pi lot- 
error accidents, as shown in Figure 20. 

At this time, no attempt wi l l  be made to discuss further these findings or to draw 
any conclusions as to their over-all significance° Since corresponding data are under 
preparation for subsequent fiscal years, the full significance of the fiscal year 1968 
data wi l l  depend upon whether this longitudinal analysis does or does not establish con- 
sistencies or trends in the accident experiences. Moreover, it is the function of this 
element of the longitudinal study only to provide quantitative data~ the actual evalua- 
tlon of the accident in terms of effect on the military mission must remain with those 
responsible for the direction of military aviation operations. 
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